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FILE NAME: DEM-OFF.DAT
TIME/DATE OF STUDY: 11:07 03/17/2020

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (pepth)*(velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.¥*

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC II) = 85
INITIAL SUBAREA FLOW-LENGTH(FEET) = 100.00
UPSTREAM ELEVATION(FEET) = 2605.00
DOWNSTREAM ELEVATION(FEET) 2600.00
ELEVATION DIFFERENCE(FEET) 5.00
SUBAREA OVERLAND TIME OF FLOW(MIN.) = 8.422
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.776
SUBAREA RUNOFF(CFS) = 0.77
TOTAL AREA(ACRES) = 0.38 TOTAL RUNOFF(CFS) = 0.77
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FLOW PROCESS FROM NODE 102.00 TO NODE 104.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
ELEVATION DATA: UPSTREAM(FEET) = 2600.00 DOWNSTREAM(FEET) = 2530.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 478.00 CHANNEL SLOPE = 0.1464
CHANNEL BASE(FEET) = 50.00 "Z" FACTOR = 5.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.839
NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC II) = 85
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.78
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.38
AVERAGE FLOW DEPTH(FEET) = 0.03 TRAVEL TIME(MIN.) = 5.77
Tc(MIN.) = 14.20
SUBAREA AREA(ACRES) = 1.33 SUBAREA RUNOFF(CFS) = 1.93
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 1.7 PEAK FLOW RATE(CFS) = 2.48
END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.03 FLOW VELOCITY(FEET/SEC.) = 1.79
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 578.00 FEET.
FLOW PROCESS FROM NODE 104.00 TO NODE 106.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<
ELEVATION DATA: UPSTREAM(FEET) = 2530.00 DOWNSTREAM(FEET) = 2485.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 618.00 CHANNEL SLOPE = 0.0728
CHANNEL BASE(FEET) = 75.00 "Z" FACTOR = 5.000
MANNING'S FACTOR = 0.030 MAXIMUM DEPTH(FEET) = 2.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.801
NATURAL DESERT LANDSCAPING RUNOFF COEFFICIENT = .3000
SOIL CLASSIFICATION IS "C"
S.C.S. CURVE NUMBER (AMC II) = 85
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 4.93
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 1.60
AVERAGE FLOW DEPTH(FEET) = 0.04 TRAVEL TIME(MIN.) = 6.44
Tc(MIN.) = 20.64
SUBAREA AREA(ACRES) = 4.23 SUBAREA RUNOFF(CFS) = 4.82
AREA-AVERAGE RUNOFF COEFFICIENT = 0.300
TOTAL AREA(ACRES) = 5.9 PEAK FLOW RATE(CFS) = 6.77

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.05 FLOW VELOCITY(FEET/SEC.) = 1.78

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 106.00 1196.00 FEET.

END OF STUDY SUMMARY:
TOTAL AREA(ACRES)

5.9 TC(MIN.) = 20.64
PEAK FLOW RATE(CFS) 77

6.7

END OF RATIONAL METHOD ANALYSIS
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Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

DUAL 12" CMP PIPES AT EXISTING HEADWALL (DISCHARGE POINT 2 EXISTING CONDITIONS)

Invert Elev Dn (ft)
Pipe Length (ft)
Slope (%)

Invert Elev Up (ft)
Rise (in)

Shape

Span (in)

No. Barrels
n-Value

Culvert Type
Culvert Entrance
Coeff. K,M,c,Y ,k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

Elev (f)

2472.00
50.00
2.00
2473.00
12.0
Circular
12.0

2

0.024

Calculations

Thursday, Sep 10 2020

Circular Corrugate Metal Pipe | Veloc Dn (ft/s)

Headwall
0.0078, 2, 0.0379, 0.69, 0.5

2480.00
38.00
38.00

Qmin (cfs) = 5.10
Qmax (cfs) = 5.10
Tailwater Elev (ft) = 0.00
Highlighted
Qtotal (cfs) = 5.10
Qpipe (cfs) = 5.10
Qovertop (cfs) = 0.00

= 4.46 |
Veloc Up (ft/s) = 4.46
HGL Dn (ft) = 2472.68
HGL Up (ft) = 2473.68
Hw Elev (ft) = 2474.07
Hw/D (ft) = 1.06
Flow Regime = Inlet Control

DUAL 12 INCH CMP PIPES AT EXISTING HEADWALL (DISCHARGE POINT 2 EXISTING CONDITIONS)

Hw Depth (ft)

2481.00

2480.00

2479.00

2478.00

2477.00

2476.00

2475.00

2474.00

6.00

7.00

6.00

5.00

4.00

3.00

2,00

1.00

2473.00

0.00

2472.00

-1.00

-

0 &

2471.00

10

Circular Culvert

18

20 25 30 35 40
HGL Embank

-2.00
70

Reach (ft)



Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

DUAL 12" CMP PIPES AT EXISTING HEADWALL (DISCHARGE POINT 2 MITIGATED PROPOSED

Thursday, Sep 10 2020

CONDITION)

Invert Elev Dn (ft) = 2472.00 Calculations
Pipe Length (ft) = 50.00 Qmin (cfs) = 0.00
Slope (%) = 2.00 Qmax (cfs) = 3.30
Invert Elev Up (ft) = 2473.00 Tailwater Elev (ft) = 0.00
Rise (in) = 12.0
Shape = Circular Highlighted
Span (in) = 12.0 Qtotal (cfs) = 3.30
No. Barrels =2 Qpipe (cfs) = 3.30
n-Value = 0.024 Qovertop (cfs) = 0.00
Culvert Type = Circular Corrugate Metal Pipe  [Veloc Dn (ft/s) = 3.77 |
Culvert Entrance = Headwall Veloc Up (ft/s) = 3.77
Coeff. K,M,c,Y ,k = 0.0078, 2, 0.0379, 0.69, 0.5 HGL Dn (ft) = 2472.55
HGL Up (ft) = 2473.55
Embankment Hw Elev (ft) = 2473.79
Top Elevation (ft) = 2480.00 Hw/D (ft) = 0.79
Top Width (ft) = 38.00 Flow Regime = Inlet Control
Crest Width (ft) = 38.00

Elev (f)

DUAL 12 INCH CMP PIPES AT EXISTING HEADWALL (DISCHARGE POINT 2 PROPOSED MITIGATED)

Hw Depth (ft)

2481.00

2480.00

2479.00

2478.00

2477.00

2476.00

2475.00

2474.00

6.00

7.00

6.00

5.00

4.00

3.00

2,00

Intetconin

1.00

]

2473.00

0.00

2472.00

-1.00

-

0 &

2471.00

10

Circular Culvert

18

20 25 30 35 40
HGL Embank

-2.00

70

Reach (ft)



Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

DUAL 12" CMP PIPES AT EXISTING HEADWALL (DISCHARGE POINT 2 UNMITIGATED
PROPOSED CONDITION)

Invert Elev Dn (ft)
Pipe Length (ft)

Slope (%)

Invert Elev Up (ft)

Rise (in)
Shape
Span (in)
No. Barrels
n-Value
Culvert Type

Culvert Entrance

Coeff. K,M,c,Y,

Embankment

k

Top Elevation (ft)

Top Width (ft)
Crest Width (ft)

Elev (f)

DUAL 12 INCH CMP PIPES AT EXISTING HEADWALL (DISCHARGE POINT 2 PROPOSED UNMITIGATED)

2472.00

50.00

2.00

2473.00

12.0

Circular

12.0

2

0.024

Circular Corrugate Metal Pipe
Headwall

0.0078, 2, 0.0379, 0.69, 0.5

2480.00
38.00
38.00

Calculations
Qmin (cfs)

Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)

Thursday, Sep 10 2020

6.90
6.90
0.00

6.90
6.90
0.00

[ Veloc Dn (ft/s)

5.16/

Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)
Flow Regime

4.39

2472.79

2474 .56
2475.01

2.01

Outlet Control

Hw Depth (ft)

2481.00

2480.00

2479.00

2478.00

2477.00

2476.00

2475.00

2474.00

2473.00

6.00

7.00

6.00

5.00

4.00

3.00

rtrot- 2.00

—— 1.00

0.00

2472.00

-1.00

2471.00

-

£ 10
Circular Culvert

18

20 25 30 35 40
HGL Embank

-2.00
70

Reach (ft)



Worksheet for Offsite Runon Concrete Channel

Project Description

. Mannin
Friction Method Formulg
Solve For Normal Depth

Input Data
Roughness Coefficient 0.013
Channel Slope 0.020 ft/ft
Constructed Depth 12.0in
Constructed Top Width 3.00 ft
Discharge 6.80 cfs
Results
Normal Depth 6.91in
Flow Area 0.9 ft2
Wetted Perimeter 2.6 ft
Hydraulic Radius 4.0 in
Top Width 2.28 ft
Critical Depth 10.3 in
Critical Slope 0.004 ft/ft
Velocity 7.78 ft/s
Velocity Head 0.94 ft
Specific Energy 1.52 ft
Froude Number 2.212
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description
Profile Headloss 0.00 ft
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 6.91in
Critical Depth 10.3 in
Channel Slope 0.020 ft/ft
Critical Slope 0.004 ft/ft

Flowmaster Channels.fm8
3/17/2020

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.02.00.01]
Page 1 of 1



Proposed Rip Rap Design
Specification Basin 2

2D OR 2W (MIN.)

DORW

BE
i

10" MINIMUM

| 2D OR 2W

2D OR 2W

ELEVATION
SHOWN
ON PLANS

/ ENDWALL (TYPICAL)

TABLE 7—1 (BELOW) PER JULY 2005
SAN DIEGO COUNTY DRAINAGE DESIGN MANUAL

RIP—RAP
THICKNESS
""" (MIN)

DESIGN VELOCITY
(FT/SEC) *

ROCK
CLASS

6-10 NO. 2 BACKING 11 FT

10-12 1/4 TON 27 FT

12-14 1/2 TON 35 FT

14-16 1 TON 4.4 FT

16-18 2 TON 5.4 FT

* OVER 20 FT/SEC REQUIRES SPECIAL DESIGN

D = PIPE DIAMETER ¢
= BOTTOM WIDTH OF CHANNEL

5T (MIN.)

4 BRS _ FLOW

3D OR 3W

CONCRETE

PLAN

CHANNELﬁ

2D OR 2W (MIN.)

SECTION B-B

| FILTER BLANKET
| MATERIALS(S)

SO

SILL, CLASS 420-C-2000 CONCRETE

SECTION A-A

PLANS SHALL SPECIFY:

= NOTES
[ 1
= Eé) ROCK CLASS AND RIP—RAP THICKNESS (T). T SHALL BE
NS LEAST 1.5 TIMES THE NOMINAL EQUIVALENT DIAMETER OF

STONE (ds) OF THE SPECIFIED RIP—RAP.

(B) FILTER BLANKET MATERIAL, NUMBER OF LAYERS AND
THICKNESS.

RIP-RAP SHALL BE EITHER QUARRY STONE OR BROKEN
CONCRETE (IF SHOWN ON PLANS). COBBLES ARE NOT
ACCEPTABLE.

RIP-RAP SHALL BE PLACED OVER FILTER BLANKET MATERIAL,
WHICH MAY BE EITHER GRANULAR MATERIAL OR NON—WOVEN
GEOTEXTILE FILTER FABRIC; MATERIAL AT WEIGHT SPECIFIED
IN PLANS OR SPECIFICATIONS.

SEE TABLE 200-1.7 IN THE SAN DIEGO REGIONAL
SUPPLEMENT TO GREENBOOK FOR SELECTION OF FILTER
BLANKET.

RIP—RAP ENERGY DISSIPATERS SHALL BE DESIGNATED AS
EITHER TYPE 1 OR TYPE 2. TYPE 1 SHALL BE WITH
CONCRETE SILL; TYPE 2 SHALL BE WITHOUT SILL.
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